b l o o d t o be used a r e o f t e n needed w i t h g r e a t urgency. We have developed an a l g o r i t h m f o r computer a n a l y s i s o f t h e v a r i o u s f a ct o r s t o be considered: p a t i e n t ' s Hct, d e s i r e d amount o f remaini n g s i c k l e c e l l s , t y p e o f b l o o d needed and r a t e o f exchange. When t h e Hct i s < 1 9 % , exchange t r a n s f u s i o n can be performed w i t h packed RBCs; when t h e Hct i s 19%-33%, an i n i t i a l exchange w i t h packed RBCs has t o be f o l l o w e d by t r a n s f u s i o n w i t h packed c e l l s d i l u t e d t o a Hct o f 40% w i t h s a l i n e . I n those r a r e p a t i e n t s w i t h H c t > 3 3 % i t i s a l s o necessary t o reduce t h e Hct by removi n g 8% o f t h e b l o o d volume. Using these measures, an exchange t r a n s f u s i o n can be performed t o reduce t h e c o n c e n t r a t i o n o f s i c k l e c e l l s t o any l e v e l , w i t h o u t r a i s i n g t h e Hct above a s e t l i m i t ( u s u a l l y 41%). We have a l s o d e r i v e d through d i f f e r e n t i a l a n a l y s i s , simple formulas t o determine t h e amount and t y p e of b l o o d t o be used, w i t h good approximation, u s i n g a hand-held c a l c u l a t o r . The assumptions o f these models were v e r i f i e d i n 8 p a t i e n t s w i t h s i c k l e c e l l syndrome who were exchange-transfused i n t h e l a s t few months. T h i s appears t o be a needed and u s e f u l t o o l i n t h e management o f p a t i e n t s w i t h s i c k l e c e l l syndromes i n l i f e -t h r e a t e n i n g s i t u a t i o n s . Decreased hemoglobin concentration occurs at six weeks of age. Its mechanism is unclear. We studied six infants at six weeks of age and their parents, with the in vitro plasma clot assay for erythroid progenitor cells CFU-E and BFU-E. Serum samples and peripheral blood (PB) mononuclear cells (MNC) were obtained by venipuncture. Bone marrow (BM) aspirate MNC were obtained from a normal adult volunteer. MNC were fractionated into T-cells and non-T-cells by sheep er throcyte rosetting. Some PB-MNC from each baby were pre-mcugated with: a) fresh plasma (FP), b) rabbit complement (RC), c) .FP and baby's serum (BS) and d) RC and BS, for one hour at 37'C.
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Simple t r-n i n s i c k l e c e l l syndromes r a i s e s t h e hemato c r i t (w), w h i l e s t i l l l a r g e p r o p o r t i o n s o f c e l l s w i t h s i c k li n q p o t e n t i a l a r e i n t h e c i r c u l a t i o n , w i t h a dangerous i n c r e a s e i n -b l o o d v i s c o s i t y . I n c e r t a i n l i f e -t h r e a t e n i n g s i t u a t i o n s , exchange t r a n s f u s i o n i s t h e o n l y means t o r a p i d l y decrease t h e c i r c u l a t i n a s i c k l e c e l l s . C o m~u t a t i o n s o f t h e amount and t y p e o f b l o o d t o be used a r e o f t e n needed w i t h g r e a t urgency.
We have developed an a l g o r i t h m f o r computer a n a l y s i s o f t h e v a r i o u s f a ct o r s t o be considered: p a t i e n t ' s Hct, d e s i r e d amount o f remaini n g s i c k l e c e l l s , t y p e o f b l o o d needed and r a t e o f exchange. When t h e Hct i s < 1 9 % , exchange t r a n s f u s i o n can be performed w i t h packed RBCs; when t h e Hct i s 19%-33%, an i n i t i a l exchange w i t h packed RBCs has t o be f o l l o w e d by t r a n s f u s i o n w i t h packed c e l l s d i l u t e d t o a Hct o f 40% w i t h s a l i n e . I n those r a r e p a t i e n t s w i t h H c t > 3 3 % i t i s a l s o necessary t o reduce t h e Hct by removi n g 8% o f t h e b l o o d volume. Using these measures, an exchange t r a n s f u s i o n can be performed t o reduce t h e c o n c e n t r a t i o n o f s i c k l e c e l l s t o any l e v e l , w i t h o u t r a i s i n g t h e Hct above a s e t l i m i t ( u s u a l l y 41%). We have a l s o d e r i v e d through d i f f e r e n t i a l a n a l y s i s , simple formulas t o determine t h e amount and t y p e of b l o o d t o be used, w i t h good approximation, u s i n g a hand-held c a l c u l a t o r . The assumptions o f these models were v e r i f i e d i n 8 p a t i e n t s w i t h s i c k l e c e l l syndrome who were exchange-transfused i n t h e l a s t few months. T h i s appears t o be a needed and u s e f u l t o o l i n t h e management o f p a t i e n t s w i t h s i c k l e c e l l syndromes i n l i f e -t h r e a t e n i n g s i t u a t i o n s . Decreased hemoglobin concentration occurs at six weeks of age. Its mechanism is unclear. We studied six infants at six weeks of age and their parents, with the in vitro plasma clot assay for erythroid progenitor cells CFU-E and BFU-E. Serum samples and peripheral blood (PB) mononuclear cells (MNC) were obtained by venipuncture. Bone marrow (BM) aspirate MNC were obtained from a normal adult volunteer. MNC were fractionated into T-cells and non-T-cells by sheep er throcyte rosetting. Some PB-MNC from each baby were pre-mcugated with: a) fresh plasma (FP), b) rabbit complement (RC), c) .FP and baby's serum (BS) and d) RC and BS, for one hour at 37'C.
All cultures contained 5 x 10' cells per micro-well. 1 x 10' T-cells were added to some experiments. The baby's PB-MNC produced a mean of 7?2 BFU-E colonies per clot, and 9.5'5
BFU-E when cultured in the presence of BS. Pre-incubation with FP, RC, FP+BS and RC+BS produced 5 ' 1 , 4 ' 1 , 5.5'2 and 4 ' 2 BFU-E respectively. Adding baby's T-cells to hislher parents' PB-MNC increased the number of BFU-E from 11 to 19. BM-MNC produced a control of 250'10 CFU-E and 30+6 BFU-E per clot. In the presence of BS there were 219'30
CFU-E and 2628 BFU-E. The addition of BS to cultures of baby's PB-MNC or the pre-incubation of these cells with BS and complement showed no significant inhibition of PB-BFU-E. The baby's T-cells increased the number of PB-BFU-E. Similarly, BM-CFU-E and BM-BFU-E were not inhibited by BS. T-cell suppression of erythropoiesis or serum inhibitors of erythropoiesis, either complement mediated or not, do not explain the physiologic anemia of the newborn. Down's s ndrome is associated with multiple hematologic ahnormalities. gewborns with Down's syndrome may develop a myelodysplastic syndrome akin to leukemia. The incidence of acute leukemia is increased in Down's syndrome. These serious hematologic complications of Down's syndrome may be the reflection of a steady state of compensated dysmyelopoiesis.
We studied 28 otherwise healthy individuals 10-25 years of age with Down's syndrome with three easily accessible hematologic parameters: MCV, MPV and NAP. The NAP was performed by the azodye method of Ackerman on peripheral blood smears and a numerical score given. MCV and MPV were measured by the Coulter counter S plus IV. The Down's syndrome population had a MCV of 94.1'3.9 fl (2tSD) a MPV of 9.3'0.7 fl and an NAP score of 161'54. The normal controls for the Coulter counter model S plus IV in our labaratory are a MCV 87+7 and a MPV of 8.9t1.5. The NAP score in normals has a mean score of 100t50. p own's syndrome mean values for MCV, MPV and NAP differed from the mean of normal population in our laboratory (p = <0.01, <0.05 and <0.01 respectively). MCV, MPV and NAP are all increased in p own's syndrome.
Macrocytosis, both of platelets and red cells with disordered metabolism of white cells suggest a state of disordered hematopoiesis in individuals with Down's syndrome. of Hb F were identical in both groups. However, infants with Hb FS + Barts were microcytic and had less hepatosplenomegaly, infections and dactylitis. 8 Hb SS adults with microcytic RBC and normal Hb A2 were compared to 8 with nonnocytic RBC. Although Hb F levels were similar ( 2 11.9% vs 12.8%), the microcytic group had few clinical symptoms and no hospitalizations. The normocytic patients had frequent painful crises and hospitalizations. We found no relation between levels of Hb F and clinical severity in Saudi infant and adult patients with Hb SS disease. Rather, hypochromic microcytosis appeared to be a more important predictor of less severe clinical disease. In 1978, a chronic transfusion program was initiated for selected SSA patients using donors closely matched for 17 RBC antigens (C,D,?,E,E,Kell ,P,M,N, S, B , F~~, F~~, ~k a , .Jkb ,Lea,Leb) because isoimmunization is common in black patients receiving random donor transfusions (34% in our population). This is due to the high frequency of negativity for certain minor RBC antigens (e.g. c , E , F~~ ,~~b ,~e b ) in blacks and the likelihood of positivity for these antigens in Caucasians. Twelve patients who had received multiple previous "unmatched" random donor transfusions were then given 1-3 units of "matched" RBCs every 3 weeks over a period of 7-70 mo. Each patient was matched as closely as possible with 8-30 donors selected from over 1000 genotyped hlacks.
INELUENCE OF Hb
- 
tant for in vivo survival agf oxygen transport of red blood cells after transfusion. P NMR spectroscopv allows noninvasive measurement of these compounds. In this study, biochemical assays, using coupled enzyme systems, and NMR spectroscopy performed in Nicolet 150 spectrometer operating 60.74 MH in the pulse-Fourier transform mode were used to quantitate lfvels of ATP and 2,3-DPG during a five-week storage period of both whole blood (WB) and packed red blood cells (RBCs). Blood was drawn into CPD-adenine and processed according to standard blood bank procedures. Results for WB are shown below expressed aspmol/gm Hgb (mean + SEM) . 
